In this paper we examined the regulatory roles of triglycerides level in three distinct phases of human blood pressure. We used one way ANOVA approached to distinguish the three distinct conditions, which is normal, borderline and hypertensive. According to our results, the systolic blood pressure highly significant different (F (2, 997) = 3.595, p = 0.028) across the three distinct phases. We also applied multiple linear regression (MLR) method in order to assess the associated factor of triglycerides level according to the three distinct phases as discussed in ANOVA analysis. In addition, we applied response surface methodology to examine the relationship between triglycerides and a set of quantitative experimental variables. The statistical analyses revealed that there are partially significant differences due to the different distinct phases of blood pressure. The associated factors of triglycerides were total of cholesterol, high density lipoprotein cholesterol and proconvertin. All the variables were statistically significant across the three main conditions. These initial findings from three distinct phases denote that there a negative association between triglycerides level and HDL cholesterol. This finding shows that the factor of triglycerides level might be a valuable marker of atherosclerosis in three distinct phases of blood pressure.
Introduction
The cardiovascular disease especially in hypertension patients not only increases the risk of cardiovascular but it also increases the risk of atherosclerosis [1] . In epidemiologic studies also shows that the hypertension plays the role as the one of the risk factors of atherosclerosis but still controversial and complex [1, 12] . This increased risk might be attributed to the heart attack, stroke, peripheral arterial disease, erectile dysfunction and kidney disease [16] . The low HDL cholesterol and high triglycerides level was one of the factors which attributed to the pathogenesis coronary artery disease [17] . Besides that, HDL cholesterol also helps to prevent the atherosclerotic cardiovascular complication by scavenges and removes LDL or bad cholesterol and act as a maintenance function for the inner walls of blood vessels [15, 18] . A strong association between triglycerides and HDL-cholesterol level might exist in three distinct phases of blood pressure which normal, borderline and hypertensive. This study aims to examine the regulatory roles of triglycerides level in three distinct phases of blood pressure.
Materials and methods
The participants are patient diagnosed clinically with triglycerides and HDL-Cholesterol with three distinct phases of normal, borderline and hypertensive among blood pressure patients between 1
st January 2009 and 31 st December 2011. A total of 1000 registered patients from Hospital Universiti Sains Malaysia (HUSM) were screened and met the inclusion and exclusion criteria ( Table 1 ). The description of the variables also can be seen in the Table 3 . Table 1 : Inclusion and Exclusion Criteria Inclusion Criteria Exclusion Criteria a) From Malay population a) Breast feeding or pregnant women b) Blood pressure is divided to normal (<120), borderline (120-139) and hypertension (>140)
b) The presence of chronic disease such as kidney disease, liver disease and serious injuries c) Any other condition which recommend by the physician c) Any other condition which not recommended by the physician
The main outcome evaluated is the association of the triglyceride level which was evaluated by using multiple linear regression analysis. All subjects were assigned to blood pressure level categories which are systolic blood pressure level which are normal, borderline and hypertensive. Normal systolic blood pressure classification is less than 120 mmHg, borderline is 120-139 mmHg and hypertensive is more than 140 mmHg [9] . Power and Sample Size Calculation (PS) software are used to calculate sample size of the analysis with significance level ( ) α 0.05 and the power of the study ( )
of 80% [10, 11, 14, 20] . Parameter involved:
• Type 1 Error = 5.0%
• Power = 80.0%
The largest size sample was taken to start the analysis. From the Table 2 , we choose n = 161 patients. One way analysis of variance (ANOVA) method were used to evaluate the triglycerides level which to test the for preferences differences among the three distinct phases of blood pressure. Multiple linear regression analysis with enter method was applied to serum triglyceride level at three distinct phases of systolic blood pressure. Two-tailed values of p were considered statistically significant which set at level 0.05. SPSS software version 15.0 was used to analyzed data and for all statistical calculations. The risk factors characteristics according to level systolic blood pressure in normal, borderline and hypertensive are summarized in Table 4 . Patients with higher systolic blood pressure tended to have higher triglycerides level and slightly higher of HDL-cholesterol but total cholesterol with slightly decrease as the higher systolic blood pressure. They also had a higher intake of smoking pack per year; they were less physically active and also the smoker increase as the higher systolic blood pressure. They also tended to have a slightly low of body mass index, height and weight as the systolic blood pressure increases. Besides that, they also tended to higher waist and hip circumference, a higher systolic blood pressure and diastolic blood pressure. Furthermore, they also tended to a higher glucose, a higher proconvertin and a higher fibrinogen as the systolic blood pressure increases. They also tended to increase in incident coronary heart disease, family history of heart attack and diabetes as the high of systolic blood pressure. They also tended to take serum insulin and anti-hypertensive medication as the high systolic blood pressure. The taking lipid medication slightly increases and slightly decreases as the high systolic blood pressure. Table 5 shows the preferences for the systolic blood pressure differed significantly (F (2, 997) = 3.595, p = 0.028) across the three distinct phases normal, borderline and hypertensive. There are several comparisons systolic blood pressure phases listed in the Table 6 . In the first row and second row, we can see the comparison between normal systolic blood pressure with borderline and normal with hypertensive systolic blood pressure. The mean difference between the two groups of systolic blood pressure is 12.945 and 17.528. Following this row across, we see that this differences was not statistically significant (p = 0.163) followed by the second row which is statistically significant (p = 0.024). In the third row, comparison of borderline systolic blood pressure with hypertensive. The mean differences between these groups are 4.582. Following this row across, we also see that this differences was not statistically significant (p = 1.000). In the Table 6 above, we see that the significant overall ANOVA we found earlier was due to differences between just two groups: normal versus hypertensive. None of the other comparisons are significant. Table 7 shows the variables in the final model of multiple linear regression for normal blood pressure phases on triglycerides levels (mg/dl). The main factor which associated with triglycerides level were height, body mass index, hip circumference, total cholesterol, HDL cholesterol, proconvertin and incident coronary heart disease. It is clearly observed from the results that height (β = 1.639, 95% CL = 0.640, 2.731 p-value < 0.01), body mass index (β = 10.752, 95% CL = 5.235, 16.269 p-value < 0.01), total cholesterol (β = 0.420, 95% CL = 0.227, 0.614 p-value < 0.01), proconvertin (β = 0.572, 95% CL = 0.241, 0.904 p-value < 0.01), were positively associated with triglycerides level. Hip circumference (β = -4.151, 95% CL = -6.335, -1.968 p-value < 0.01), HDL cholesterol (β = -2.373, 95% CL = -3.018, -1.797 p-value < 0.01), incident coronary heart disease (β = -21.820, 95% CL = -41.567, -2.072 pvalue < 0.05), has been negatively associated with the triglycerides level. The surface plots and counter plots and shows the behaviour of triglycerides according to factors studied. The Following is a summary, which was obtained from the analysis conducted. Surface plot for triglycerides vs hip circumference, body mass index
Results

Advanced Analysis Using Response Surface Methodology
The counter and surface plots indicate that the highest value of Triglycerides is obtained when body mass index is high and the reading of hip circumference is low. This area appears at the bottom right corner of the plot.
For the normal blood pressure case, we can see from these four plots,it is clearly shown that tryglycerides level is high and have associated with body mass index factor. Table 8 shows the variables in the final model of multiple linear regression for borderline blood pressure phases on triglycerides levels (mg/dl). The main factor which associated with triglycerides level was weight, waist circumference, total cholesterol, HDL cholesterol, glucose and proconvertin. It is clearly observed from the results that waist circumference (β = The surface plots and counter plots and shows the behaviour of triglycerides according to factors studied. The Following is a summary, which was obtained from the analysis conducted. The counter and surface plots indicate that the highest value of Triglycerides is obtained when glucose factor is high and Proconventin level is high. This area appears at the left upper corner (for glucose) and bottom right corner of the plot for proconventin (F7) Figure 6 . Surface plot for triglycerides vs high density lipoprotein, proconventin (F7)
The counter and surface plots indicate that the highest value of Triglycerides is obtained when the level of high density lipoprotein is low and proconventin (F7) is high. This area appears at the bottom right corner of the plot. The counter and surface plots indicate that the highest value of Triglycerides is obtained when the level of glucose is high and high density lipoprotein level is low. This area appears at the right bottom corner of the plot.
For the case of borderline of blood pressure case, we can see from these three plots, it is clearly shown that tryglycerides level is high and have associated with proconventin (F7) and glucose factor. The surface plots and counter plots and shows the behaviour of triglycerides according to factors studied. The Following is a summary, which was obtained from the analysis conducted. For the case of high blood pressure case, we can see from these three plots, it is clearly shown that tryglycerides level is high and have associated with proconventin (F7) factor. Table 9 shows the variables in the final model of multiple linear regression for hypertension blood pressure phases on triglycerides levels (mg/dl). The main factor which associated with triglycerides level was total cholesterol, HDL cholesterol, proconvertin, serum insulin and taking anti-hypertensive drug. It is clearly observed from the results that total cholesterol (β = 0.577, 95% CL = 0.346, 0. 
Discussion
This paper to examine the regulatory roles of triglycerides level in three distinct phases of blood pressure using multiple regression (MLR) and response surface methodology (RSM).
Multiple linear regression models were used to identify the factors that are associated with triglycerides in normal, borderline and hypertensive blood pressure. Finding from the present study found that there are three factors which are significantly across three distinct phases of blood pressure: normal, borderline and hypertensive (see Table 7 , Table 8 and Table 9 ). Total cholesterol, HDL cholesterol and proconvertin were main significant factor across the different blood pressure phases. Previous study reported by Egger et al. [6] total cholesterol remains statistically significant (p < 0.05) as a risk factor in all models. In another study reported that total cholesterol was increased significantly as the systolic blood pressure increased in both sexes [7] . Besides that, previous study by Lindeberg et al. [8] reported that a negative association was found between triglycerides and HDL cholesterol in Kitava and Sweden. On contrast finding on Swedish subjects, triglycerides and HDL cholesterol were not associated with waist circumference, glucose, BMI, insulin or systolic blood pressure in the Kitavans [8] . Furthermore, triglycerides were negatively associated with HDL cholesterol and positively associated with non-HDL cholesterol [8] .
Present study also shows that body mass index for hypertensive blood pressure was not significant. According to the Tesfaye et al. [21] risk of hypertension based on Ethiopia (OR = 2.47, 95% CI (1.42, 4.29)) and Vietnam (OR = 2.67, 95% CI (1.75, 4.08)) significantly high on body mass index. Previous study also reported that body mass index is strongly associated with HDL cholesterol and diabetes mellitus among heart disease patients [13] . However, this all report was not support with our finding results about body mass index. Serum insulin for borderline and hypertensive blood pressure was statistically significant where for normal blood pressure was not significant. Previous studies also show that the insulin was significant to blood pressure and play a major role in the regulation of blood pressure [22] . It also reported by Falkner et al. [4] which insulin also significant in borderline blood pressure and there is a relation between insulin and blood pressure. Another study reported that the insulin levels were higher in hypertensive subject and significant positive correlation was found between insulin level and blood pressure [16] . Present study glucose was significant for borderline blood pressure however does not significant for normal and hypertensive. The previous report also shows that normal blood pressure have less often had fasting blood glucose odd ratio (OR 0.4, 95% Cl: 0.26-0.75) [12] . Henry et al [5] reported in the presence of moderate systolic hypertension can identify subject with glucose level which support our finding results.
Based on R 2 value on Table 7 , 8 and 9, the value of R 2 were 88.8%, 88.7%, 83.1% of the variation in the triglycerides is explained by the independent variables. These three models appear to be very useful and benefit to make prediction since the value R 2 is closer to 1. The Durbin-Watson estimates ranges from zero to four. If Durbin-Watson value 0 < d < 1.5 near zero shows strong positive autocorrelations and value 2.5 < d < 4 near four show strong negative autocorrelation. Value between 1.5 < d < 2.5 shows no autocorrelation. Our present study shows that all of model is range between 1.5 < d < 2.5 (see table 7, table 8 and  table 9 ). Hence the assumption of the independent all of three models normal, borderline and hypertensive is satisfied. In conclusion, this study demonstrated that triglycerides level is strongly associated with the HDL cholesterol level among normal, borderline and hypertensive systolic blood pressure. Hence, triglycerides level might be a valuable marker to be monitored in normal, borderline and hypertensive systolic blood pressure.
